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Studying of the Behavior of Single Pile and Group Pile Under Static Laterally Load
in Bangkok Subsoils with 3D Finite Element Method

fAfnA uAmea (Kitisak Daengthong)'* ms.wswat fuids (Dr.Pompot Tanseng)*™

unfnge
unarudndnilinmsdnvivgfnssuvsnanduisuasadunayui fusssiudauaialuduiu
nsau TaoitTnussasdifefnyimgAnssuvasaduiusssiuthenelng Fuadufouananiundu
mnﬂﬁmanmmﬁﬂuﬂguﬁum‘awa [1] uasmaR LAY LU UT1aB4RY Hardening soil model sz

Tnoiguiveavaasuluauny nsdrasaanduldislvludeduuranuiifdesonauns PLAXIS 3D nansanw

wuIERNuaTeuIBLIsTILALUa T nvurpLsUssaninauesn ud i uldlu e imnssudmiunig

sonuuuiaulugrenslinuidiliigg da E, /S, ogludas 200 - 300 nssiasaandudiouvudias:
elastoplastic lnglluundnnuiesramidawaninsauiuluauddnussduiliiumniiifaluensidaly
ndugagawinfuliandsaussdvlunsalvenanduindssenadosiunsliuenanduiiifannnsinde
inclinometer uardvEnavaInIMIasBunuas FEM mesh #lElumsinsevidadsmanongfnssuveaadulu
n1sIaBIBNeIE
ABSTRACT

This article discusses the behavior of single piles and pile groups under static lateral loading in
Bangkok subsoils. The objective is to investigate the behavior of piles subjected to large lateral loads,
focusing on single piles and pile groups based on pile test data in Bangkok subsoils [1]. The study also
aims to identify the appropriate stiffness parameters for the hardening soil model, referencing field test
results. A 3D finite element method using PLAXIS 3D software. The findings reveal that the total stiffness

equivalent to the effective stress stiffness of the soil in geotechnical engineering for engineering design

of piles under service load conditions without failure is E,,/S,, in the range of 200 -300. Pile
simulations using an elastoplastic model, incorporating the cracked-section moment of inertia and the
ultimate bending moment, indicate that the location of the maximum bending moment in the pile
matches the ultimate bending moment for single piles. This is consistent with pile deflection measured
from inclinometer data. Additionally, the resolution of the FEM mesh used in the simulations significantly
affects the pile behavior in the modeling.

dndndty: FElnludofiand wduduussimudng Sufunsavm

Keywords: Finite element method, Lateral loaded pile, Bangkok subsoils
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Fupuiiimdsuwsadowidsfadfiandusiiladeusinssilugduiuiniiiidigant gusndnilngild
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negauTiFauinags ﬁuuﬁﬁ'ﬂmiwmﬂmLawxﬁm%’unwﬁwiﬁluﬁﬂuﬁun‘;amwﬁL{'I'uLﬂuﬁmmznauuazmnﬁmm
danwditwalvg (6] wardimasenunginssutansTunssiudiswesandunudnuuelugildsuan
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nyummilifissmiddeonganssunisiuussinudmenanduasduiougudnaa 1.5 wes Tudufunganm oo
Yimsnaaeuiadunguuuy 2 #u (F2) senussdulaslfiandunguuuy 3 du (73) dldRnusafizondatu
usefu FamAdsdinamdilivesouanduasdonduinugudnas 1.5 wasaunsffsannsitade (1]
wazdiflenidednuuamemd afunisdnwmginssunewadulasnsdnnadeiSiwlude uud Tneld
aevdwas PLAXIS 30 Tumsiesisinginssumsiuussindhesandunawesuudngudituuuudaodiu
Mohr-Coulomb uagldfignsaniamsunnivesirdndlalusuddniulusuduani Tagldnsanalgda
fianeuras volume element fdidranady [6] Tnddoaued py curve venandu Tasldntsdurman
aunsiliauslag Matlock (8], [1] waziinsiaus p-y curve vasiudumisinsunmlasnisiesisinduanms
wisudvasaniunrinuanaaauluauulagldsonduad Lpite 7] 21neuidaiindaundrady sudfudingg
neapuEndufuusshuindlufuaumnnsumdumdldtesnnidodieutunmassuanduiuussuiunis
Wassnilarldaelunsmeaeugs uaensiieseingAnssumenandalusindouldis py curve Saiu
nsdnanumdniaelufuiumiln 8 Taefandndnliifnnewnimiloursuninatuminiiues
nszigann uadlunmsdjifedudonldnuludneasduanidungy dwaliis py curve liannsaeiune
wyinsauifarududoudinanld snifeiTalluinsdnemgfnsuvenaduasrnsluiduandy
nauuasandudelnel#isinludeduudauiin waddiuueefuiiinuaunsoiasainuare i
Fuiuszdummuduld Snfadiliuuuiassanduiannalunmsfmuumueddoiouieunmssaes

andiluranduag PLAXIS 30 Tneld embedded beam element (EBE) waz volume element (VE) [9] &4 EBE
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Abstract

This study examines the lateral load behavior of large bored
piles in Bangkok subsoils, focusing on two-pile groups, three-pile
groups, single piles, barrettes loaded along the narrow and wide
sides, and T-shaped barrettes. The objective is to assess the
lateral load performance of different pile configurations and to
calibrate appropriate stiffness parameters for the Hardening Soil
model through back-analysis, using three-dimensional finite
element simulations. The back-analysis was conducted based

on full-scale lateral load test data, with the test piles having

diameters of 1.5 m and 1.65 m. The barrettes had cross-
sectional dimensions of 0.8 m x 2 m, while the T-shaped
barrettes had flange dimensions of 1 m x 3 m and web
dimensions of 1 m x 2 m. Results show that two-pile groups,
three-pile groups, and T-shaped barrettes achieve the highest
lateral load efficiencies, followed by barrettes loaded along the
narrow side and single piles. Barrettes loaded along the wide
side exhibited the lowest efficiency. The calibrated stiffness,
expressed in terms of the total stress for E" / S" which is

suitable for serviceability limit state design, ranged between 200
and 300. Moreover, the findings suggest that a medium-mesh
resolution provides a sufficient balance between computational

efficiency and accuracy in capturing pre-failure pile behavior.

Keywords: Bored pile, Lateral load, Finite element method,
Bangkok subsoils
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